Activation of brain metabolism and fos during limbic seizures: the role of locus coeruleus.
The noradrenergic nucleus Locus Coeruleus (LC) densely innervates limbic structures. In rats, the damage to LC by the neurotoxin DSP-4, converts episodic limbic seizures induced by bicuculline infusion in the anterior piriform cortex (APC) into self-sustaining status epilepticus (SE). SE induced by this approach is similar to SE induced by co-infusing cyclothiazide and bicuculline into APC in rats bearing an intact LC. As opposed to other commonly used rat SE models (e.g. systemic kainate or pilocarpine), this approach allows one to analyze the effects of SE on brain regions which are solely due to spreading of seizure activity, rather than to direct effect of systemic chemoconvulsant. We evaluated the expression of Fos protein (an immediate early gene product), and the local cerebral metabolic rates for [14C] 2-deoxyglucose (lCMRglc), in rats following SE induced either by cyclothiazide+bicuculline or by DSP-4+bicuculline. We demonstrated that regional Fos expression after SE does not parallel the increase in lCMRglc, in LC-lesioned rats. In DSP-4+bicuculline rats there is an overall lower expression of the protein as compared with the cyclothiazide+bicuculline or bicuculline alone groups; even more, such a difference co-exists with an higher lCMRglc in the DSP-4+bicuculline-treated rats in some regions, as compared with the other groups. These data show that LC neurons play an important role in determining immediate early genes expression even in conditions of strong pathological activation, such as limbic SE. This might have relevant effects in the plastic mechanisms related with epileptogenesis.